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DCGT's facilities are within South Carolina, and served by other interstate pipelines (Transco,

SONAT, and EEC) or SLNG" and the SCE&G-owned-and-operated liquid natural gas (LNG)

facilities referred to as the Bushy Park and Salley facilities.

Figure 1: South Carolina natural gas pipelines

In this section, Skipping Stone explains its analysis of scheduled flow data and firm

contracted capacity data"" for DCGT, SONAT, Transco, SLNG, and Elba Express Company, as well

as of peak and annual load information for SCE&G's electric generation and gas distribution
operations." Skipping Stone set out to determine whether existing natural gas capacity is

'CGT extends a short distance into Georgia where it interconnects with the EEC and SLNG.

"The SLNG facilities associated with the Elba Island LNG Terminal are considered federally-regulated
interstate facilities.

"This data is publicly available for pipelines and storage companies that are regulated by the Federal
Energy Regulatory Commission. The data can be obtained from the companies'nformational Postings,
and from automated, computer to computer electronic data interchange.

u SCE&G's 2017 Integrated Resource Plan (covering SCE&G's electric side) estimates future peak and
annual loads. SCE&G's 2017 Purchased Gas Adjustment filings with the South Carolina Public Service
Commission (covering SCE&G's gas distribution side) provides recent historic loads and the resources it

utilizes to meet those loads.
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capacity. Skipping Stone also plotted total DCGT deliveries to all SCE&G locations, including
utility-owned power plants and the Columbia Energy Center, as shown in Figure 3.

Figure 3 shows that SCE&G is the primary recipient of gas deliveries from DCGT.

Figure ih SCE&G daily total scheduled quantity including SCE&G power plants plus Columbia Energy Center
deliveries, November 1, 2016 through January 21, 2018

The scale used in Figure 3 approximates the total firm contracted delivery capacity of DCGT

at the end of 2017.'s

In Figure 4 below, Skipping Stone plotted the SCE&G scheduled quantity data for November
2016 through October 2017 used in Figure 3 (the flowing gas and contracted firm delivery
capacity SCE&G obtained from interstate pipelines) as a load duration curve. The load duration
curve displays scheduled delivery data from highest quantities to lowest over the gas year.'6
Load duration curves indicate the load factor of a system, and help illustrate the magnitude and
duration of the system's peak load compared to average load conditions. When resources to
meet that load are plotted against a load duration curve, the observer can deduce the
sufficiency of those existing and planned resources. Figure 4 also features the resources
(capacity contracts and LNG) that comprise SCE&G's portfolio of DCGT capacity, and SCE&G's

actual vaporization of LNG for the 2016/2017 gas year." The DCGT capacity contracts to serve
SCE&G locations include all of SCE&G's contracted quantities, the firm quantities of Columbia
Energy Center contracts, and SCANA Energy Marketing's (SEMI's) firm delivery capacity to
SCE&G's Jasper County plant.

" Federal regulation requires that the interstate gas companies it regulates post data related to all firm

contracts, including: the shipper, their primary receipt and delivery locations, associated point quantities,
total transportation capacity, and start and end dates of contracts.

"A "gas year" runs from November 1, of one year to October 31, of the following year.

" LNG vaporization involves gasification of the LNG stored in the insulated holding tanks. LNG which is

natural gas chilled to -260 degrees Fahrenheit is -1/600'" the volume of natural gas in its gaseous state. 1

cubic foot of LNG = -600 cubic feet of natural gas and 12.1 gallons of LNG = 1,000 cubic feet or 1 Mcf of
natural gas.
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Figure 4: SCEatG load duration curve — all loads — November 1, 2016 through October 31, 2017 plotted against
2018 contracted pipeline capacity and 2016-2017 SCE8cG LNG sendout curve

As can be seen in Figure 4, SCE&G's gas peak is "needle" in nature and lasts only about six to
ten days.'n addition, it is notable that the actual dispatch (vaporization) of LNG from SCE&G's

two LNG terminals was nearly 100,000 Dthd at peak. This 100,000 Dthd is two-thirds of the peak
rated send-out capability of those terminals according to data filed with the Federal Department
of Transportation's Pipeline and Hazardous Materials Safety Agency, which registers the
combined vaporization capacity at 154,000 Dthd.

Below, in Figure S, Skipping Stone plotted DCGT's deliveries to SCE&G's distribution company
locations (i.e., those locations other than SCE&G's DCGT-connected power plants) over the
winter of 2016-2017. As seen from the full gas year load duration curve in Figure 4, and the full

year daily scheduled quantity presented in Figure 3, the important part of the year for capacity
sufficiency is the winter period. Demand for natural gas is highest in winter due to the
combination of demand for heating with natural gas and demand for heating with electricity
generated by gas-fired turbines and boilers. The peak daily sendouts of DCGT during the two
highest non-coincident winter demand days for SCE&G's electric and gas demand in the past
five years were 20S,B86 Dth per day and 361,241 Dth per day respectively. On these two days,
SCE&G logged its two highest peak hours of electric demand (i.e., load). Skipping Stone'

analysis of SCE&G peak demands" indicates SCE&G's highest absolute demand hours were in

winter—a time when demand for gas for domestic heating is also highest.

"In any given gas year these 6 to 10 days are generally bunched together in groups of 1 to 3 over the 60
to 90 day period of December through February.

" Peak demand information was provided in responses to data requests regarding the 2017 Integrated
Resource Plan.
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Given the significance of the winter period, Figure 5 focuses on the load duration curve over
the winter period. In addition, Skipping Stone estimated SCE&G gas division's growth in peak
demand to 2027-2028 from 2016-2017, based upon the same growth rate that SCE&G projected
its electric load would grow in 2017 (i.eo 0.9% per year). This number should be considered
conservative. SCE&G has since revised its winter peak demand growth projection down to 0.8%

per year in its 20181ntegrated Resource Plan.

Then, Skipping Stone plotted just the 2018 contracted DCGT delivery capacity of SCE&Gz"

that was contracted to its gas service locations (again, those locations other than SCE&G's

DCGT-connected power plants). The purpose of this analysis is to present a picture of how
sufficient existing (i.eo post-Charleston expansion) 2018 capacity of SCE&G's gas division would
be in meeting the forecasted winter load duration curve ten years from now, in 2027-2028.
Note that in Figure 5 below, any day that the available resources (the horizontal bars) exceed the
black load duration lines, there is excess gas capacity held by SCE&G. On those days, the excess

capacity is available for others served by DCGT. On the few days where there is no excess gas
capacity held by SCE&G, SCE&G is able to meet gas demand through sendout of stored LNG.
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—Tot IS hwol dQo otityT SCGEELDCPN 2027E t'dSCEGGLDC Loodp I ttohc

Figure 5: SCE&G gas load winter duration curves — actual 2016-2017 and forecasted 2027-2028 plotted against
SCE&G gas contracted pipeline capacity and winter 2016-2017 LNG sendout curve

As was done for SCE&G's gas-only loads, Skipping Stone also plotted the load duration curve
for SCE&G's electric loads. Figure 6 shows SCE&G's load duration curves in megawatt hours
(MWh) from the winters of 2012-2013, 2013-2014, 2014-2015, as well as a 2027-2018

htt www ener sc ov files view 2018%205CE%26G%20IRP df at 3.

"2018 capacity includes the capacity associated with the Charleston expansion, which adds an additional
50,000 Dthd for the gas side of SCE&G.

"This "excess" can be made available by the holders of the capacity through sales (a.k.a. releases) of that
capacity to others or by DCGT through sales of interruptible transportation. Both releases and
interruptible transportation are considered the secondary market.

" A megawatt hour is 1 million watt hours or 1,000 kilowatt hours (kWh).
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forecasted load curve. The 2027-2028 forecasted curve was developed by taking the highest
winter peak hourly load (the 2014-2015 load of 4,970 MWh), growing that peak hourly load out
to the winter of 2027-2028 using a 0.9% annual growth rate, then developing a curve with that
forecasted peak hour to match the 2014-2015 winter load shape.

Figure 6: SCE&G 2012-2013, 2014-2015, and 2015-2016 winter load duration curves and 2027-2028 projected
winter load duration curve

Finally, Figure 7 shows that existing generating resources are adequate to meet peak demand
projected for the winter of 2027-2028 given planned 2018 DCGT upgrades. In Figure 7, Skipping
Stone analyzed the electric generation resources SCE&G presented in its 20171ntegrated
Resource Plan (IRP) as being available in 2027, with adjustments to remove the cancelled
nuclear plant and insert the Columbia Energy Center recently purchased by SCE&G. Then, for
SCE&G's gas fired resources Skipping Stone used heat rates estimates (the amount of gas
energy required to make a MWh of electricity) to determine how many MW of generating
capacity could be served by the SCE&G-electric's portfolio of pipeline capacity.

"This 0.9% this growth rate from SCE&G's 2017 IRP should be considered conservative as SCE&G has
since revised its growth rate over this period down to 0.8%

"As this report was being finalized, SCE&G submitted its 2018 IRFP which anticipates an additional 540
MW combined cycle unit in 2023, which would nominally consume -75,00 Dthd of natural gas. As

discussed below, with respect to capacity on DCGT, this unit, depending on its location within SC will

potentially require an upgrade or expansion of DCGT; however, as also discussed in this report, there is

sufficient capacity on Transco to supply this quantity of gas to DCGT. In addition, SCE&G noted in its
2018 IRP that it anticipates participating in Transco's Southeastern Trail expansion, which will increase
capacity on Transco from the interconnect with Dominion's Cove Point I NG pipeline to South Carolina
and Alabama. This project would make additional gas available to DCGT, but again DCGT would have to
increase capacity to serve the proposed 2023 540 MW plant, depending on specific location of the plant.

's Skipping Stone analyzed Federal Energy Information Agency data on generated MWh and associated
fuel use by plant.
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SCEG Elec Projected Winter 2027v28 Load Duration Curve (MWH) Plotted against Generation Resources as
of 2027 and Existing Natural Gas Capacity inclusive of 2028 increase of 28 MMDthd of DCGT Capacity
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Figure 7: SCE82G electric 2027-2028 projected winter load duration curve (MWh) plotted against generation
resources as of 2027 and existing natural gas capacity of SCE&G-electric generation, including the 2527

MMDthd increase of DCGT capacity in 2018

As can also be seen in Figure 7, current natural gas capacity is sufficient to power SCE&G's

generation resources for the next decade. As with Figure S, when the horizontal bars (the
resources) are greater than the load duration line, there exist resources in excess of demand.
Here, SCE&G's peaking resources — pumped hydro and natural gas plants — remain adequate to
meet projected peak demand through 2027. Notably, Skipping Stone assumed gas-fired
resources would be run prior to coal-fired resources. In addition, given that SCE&G's fleet of
Peakers can be fired with either diesel fuel oil or gas, should gas supplies (e.g., LNG) be
preferred, that source could replace diesel fuel oil as the fuel used by the Peakers. In other
words, there is enough capacity to meet SCE&G's projected generation needs over the next
decade and transition the Company's Peaker plants to natural gas.

"This does not include the 2018 SCE&G proposed 2023 540 MW plant described above. Development of
that new generating resource would provide additional capacity on top of the existing resources and the
Columbia Energy Center, which are already adequate to meet projected electric demand.

" In Figure 7 electric load is charted in hours—the -3,600 in the 1 51 days of a gas year's winter.
To chart the electric-side hours against the gas industry convention of days, Skipping Stone
divided SCE&G's daily gas capacity by 24 and used that hourly capacity to calculate the hourly
production of electricity possible with that hourly capacity of gas. It should be noted that
except for the coldest days of winter, when pipelines generally require their shippers to keep
hourly takes at 1/24'" of daily capacity, pipelines generally permit power plants to ramp (i.e., take
gas) at rates greater than 1/24th and de-ramp to rates of take lesser than 1/24th of daily
scheduled capacity.
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As discussed above, DCGT — the interstate pipeline whose facilities are almost wholly within
South Carolina"— is served by other interstate pipelines or federally regulated interstate
facilities." Those pipelines are SONAT, Transco, and EEC. In addition, DCGT is served by SLNG,

and the SCE&G owned and operated LNG facilities referred to as the Bushy Park and Salley
facilities. While SLNG is soon to also become an LNG export terminal, it retains its LNG vaporization
capability and capacity." The map below, Figure 8, presents the pipeline and LNG facilities in and
serving South Carolina.

Figure & 2017 Map of Natural Gas Pipelines, LNG facilities, SCE&G Gas-Fired Power Plants, and Duke Gas-fired
Power Plant

" DCGT extends a short distance into Georgia where it interconnects with the EEC and SLNG.

"The Southern LNG facilities associated with the Elba Island LNG Terminal are considered federally
regulated interstate facilities.

"SLNG's storage capacity is about 11.9 Bcf and its vaporization capacity is rated at 1.7 Billion cubic feet
per day (Bcfd). The SCE&G LNG facilities are capable of storing LNG equivalent to about 1.9 Bcf and
vaporizing 154,500 Dth per day. One Dth equals 1 Million British Thermal Units (Btu). One Million BTUs is

the energy it takes to turn 100 pints of water (each a pound) into steam. One Dth is approximately the
amount of energy in 1,000 cubic feet of natural gas. One thousand cubic feet is denoted as 1 Mcf. There
are 1,000,000 Mcf in a Bcf.

12
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Transco has 6 zones. Texas, Louisiana, and Mississippi are in Zones 1, 2, and 3. Alabama and
Georgia are in Zone 4. South Carolina, North Carolina, and Virginia are in Zone 5. And Maryland,
Pennsylvania, New Jersey, and New York are in Zone 6.

Appendix C presents Skipping Stone's analysis of capacity and scheduled deliveries (i.e., daily
utilization) from Transco to DCGT and points in South Carolina. The analysis demonstrates that
there is excess capacity available in Transco Zone 5. Specifically, the analysis shows that while
firm contracted ca acit on Transco to DCGT and to South Carolina points is much less than
demanded capacity—as demonstrated by the fact that quantities of gas delivered by Transco to
DCGT and South Carolina points usually exceed, and often greatly exceed, contracted

p sty —th i th gh~il ii it t lit the ii p i t.
Skipping Stone plotted the balance of deliveries to all Zone 5 locations against available

capacity into and through Zone 5 to illustrate that this is true even in times of extremely high
demand for natural gas.

Figure 9: Transco Zone 5 winter 2017 through January 2018 actual deliveries compared to Zone 5 firm
contracted capacity and path capacity available to Zone 5

Figure 9 shows that there was excess available capacity in Zone 5 this past winter. Even

during the "bomb cyclone" event in early January 2018 when actual deliveries reached 4.5 Bcfd,

there was still another 2.0 Bcfd of available capacity. There is more than 6.5 Bcfd available at
Zone 5 delivery points, even though there is only 2.5 Bcfd of subscribed Transco delivery
capacity at these points (including approximately 0.29 Bcfd of firm South Carolina delivery point
capacity).

"Firm contracted capacity on Transco to DCGT in 2018 is about 150,000 Dthd. Deliveries to
DCGT from Transco routinely throughout the year exceed the contracted capacity amount by
50,000 Dthd (about 130%), and often by 100,000 Dthd (about 160%). Firm contracted capacity
on Transco to South Carolina locations in 2018 is about 300,000 Dthd (287,433 Dthd). Deliveries
to South Carolina locations peaked at 500,000 Dthd (0.5 Bcfd) higher than contracted and were
routinely twice the amount of contracted firm capacity (i.e., 600,000 Dthd).

14
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The reason so much more gas can be delivered than the quantity of firm delivery point
capacity is that holders of capacity on DCGT that require more gas from Transco than their firm
contracted Transco quantities can buy gas from shippers on Transco that have capacity "past"
DCGT. For instance, a shipper with receipt capacity in Zones 1, 2, 3, or 4 with delivery capacity in

Zones 5 or 6 can deliver gas to DCGT in Zone 5 even if the DCGT point is not on their contract.
Likewise, a shipper with receipt capacity in Zones 5 or 6 with delivery capacity in Zones 4 or 5

can deliver gas to DCGT in Zone 5, again, even if the DCGT point is not on their contract. This

sort of capacity is called "path capacity." Shippers holding path capacity can make sales (i.e.,

deliveries) to the South Carolina and other Zone 5 points without consuming the totality of their
path capacity.

A simple way to think about path capacity is by analogy to buying a seat on a train from
Florida to New York. A ticket holder can get on in Florida, get off in South Carolina, race to
North Carolina, get on the train again, get off in Southern Virginia, get back on in Northern
Virginia and finally get off in New York. As long as there are never "two ticket holders" in the
seat at any given time, this is permitted in the gas pipeline business so long as the pipeline in

question is "pathed."

The fact that Transco is bi-directional greatly expands the available capacity of the system,
without the addition of new pipes in the ground. For this reason, path capacity on Transco
includes: (1) north to south passing South Carolina, (2) south to north capacity passing South
Carolina, and (3) the contracted delivery capacity to South Carolina points. Extra deliveries are
possible because capacity owners can schedule multiple receipts and deliveries along their
"contracted paths." Shippers have rights to the "path" between their contracted receipt and
delivery points and can segment this capacity and use it to deliver gas throughout that capacity
in a myriad of ways. Imagine a line that runs from south to north; and, as shown in Figure 10,

from the receipt point at "A" to a delivery point at "F."

Figure 10: Segmentation path capacity depictionn

"While both Transco and SONAT are "path pipelines," because SONAT's points along the far Eastern
segment are "at the end of its line," as a practical matter gas on SONAT moves only to the Far Eastern
segment. While SONAT has contracts to move gas from the east to the west-in particular from SLNG in the east
to the west — the Far Eastern segment does not physically (or have the firm contractual obligation to) receive gas
that moves to the west.

""R" refers to capacity received and "D" refers to capacity delivered. The numbered green arrows
represent separate transactions.

15
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SCE&G and 67 are not served by SCE&G.4 SCE&G is the only local distribution company
operating in the eastern and northeastern areas of South Carolina. Gas service is available to
about 64% of the total population in these 12 counties (about 533,000 people of the total
population of 834,000). In areas where gas service is available, population density is much
higher — 104 postal locations (dwellings and businesses) per mi'n serviced areas compared to
42 postal locations per mi in un-serviced areas.4

Figure 12: SCE&G service territory46

Postal locations in un-serviced areas are, on average, 14 acres apart. Locations are not
evenly spaced on a grid, but even so this density is extremely sparse.

Skipping Stone also examined census data for the same 12 eastern and northeastern counties
to determine the penetration of natural gas heating in these areas.

~ Skipping Stone located no SCE&G gas-service in these codes after sampling four to six

disparate areas within each code using the SCE&G gas availability tool:
htt s: www.sce .com for-m -home start-m -service as-availabilit .

"The 32 zip codes with gas service have a total area of 3,291 mi'nd have -342,000 postal
locations. The 67 zip codes with no gas service have a total area of 5,788 mi'nd have
-244,000 postal locations.

htt www ener sc ov files view SC%20Natural%20Gas%20lnfrastructure%202nd%20DRAFT%203-
~28-16. df at 12.

"There are 640 acres in a square mile.

21
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Table 1: 2016 countywide penetration of natural gas heating versus other heating sources
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Overall penetration of natural gas for heating is very low across all 12 counties. In addition,
oil and propane penetration in these underserviced counties is very low—in the 2-10% range
(about 5% on average) range, compared to an electric heat penetration average of B6%.

Based on the population density and natural gas heating penetration in underserviced areas,
SCE&G is extremely unlikely to find it profitable to run miles and miles of new natural gas lines
to capture new services in these areas. The penetration of electric heating is too high and the
population density is too low.

Electric heating penetration poses a significant challenge to gas service expansion because it

makes it less economical for households and businesses to take natural gas service once the
local distribution lines have been extended. If a gas main line is extended into a new area, it

does not mean potential customers there will take the service. Oil and propane users often
switch to natural gas when their existing heating system needs to be replaced, and occasionally
switch to realize cost savings. It is much more expensive for electric heating users to switch to
natural gas. Electric resistance heating installations (i.en heating with baseboard or floor units)
are not conducive to gas conversion absent very pervasive ducting or plumbing work
throughout the structure. Even where forced hot air heat pumps are installed, adding a natural
gas-fired supplemental firing unit costs about $ 2,400 on average (not including the cost to run a

gas line from the street to the house). This expense is justified only where there are savings over
time—which is unlikely unless the cost savings per unit of gas versus electricity is high and the
frequency and severity of cold spells that would trigger the natural gas fired supplement to an

4'n oil-fired forced hot air furnace can be retrofitted with a gas burner. Boilers usually must be
completely replaced when the fuel is changed. Conversions before replacement is necessary have been
observed in the northeast, where oil and propane penetrations dominate in the areas where gas service
has not historically been available.
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existing heat pump installation are high as well.4 Given the high electric heating penetration in

underserviced areas of South Carolina and the economic challenges of penetrating that market,
local distribution companies are unlikely to invest in service extensions into those areas absent
substantial long-term incentives or revenue guarantees.

Low population density also poses a significant challenge to gas service expansion because it
limits the number of potential services per mile of distribution main. Even with a 25%
penetration rate—the rate in SCEIkG's more penetrated areas (i.e., not the 12 counties identified
above)—the services per mile would still be so small in the un/underserviced 12 counties that
typical profitability would be elusive. Similarly, there is likely insufficient industrial activity and
associated industrial demand for natural gas to make extension of service into these rural areas
cost-effective and profitable.

For all of these reasons, is most likely that service extension within South Carolina faces
economic challenges unrelated to availability of sufficient natural gas transportation to South
Carolina.

In-State Pipeline Expansion is Also Not Inhibited by Lack of Interstate Pipeline Capacity

The conclusion that expansion of natural gas infrastructure to underserviced areas of South
Carolina is unrelated to availability of sufficient natural gas service into the state also holds true
for in-state interstate pipeline expansion, as is independently borne out in slides prepared by
DCGT in 2009 and 2017.

DOhllh

wurvA rsr

Figure 1 3: 2009 presentation slide depicting areas of system constraints

" It is especially difficult to make the economics of a switch to natural gas work when twelve months of
fixed monthly customer charges are spread over a limited number of months (and possibly days) of
heating use.

"The only way to make the extension profitable would be to raise rates for all gas customers to cover the
costs of the otherwise uneconomic extensions.
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In 2009, DCGT stated that its system was "tightening" at receipt points into its system and at
delivery points in certain market areas. Receipt point constraints relate to DCGT's ability to
receive gas into its system due to limitations on their side of the interconnect with the delivering
pipeline. Market area constraints relate to DCGT's ability to deliver the gas it can receive at its
receipt points to certain delivery points. By 2017, DCGT stated that it had to make modifications
at its receipt points to receive more gas and at segments of its system between receipt and
delivery locations to deliver the received gas.

Current Capacity Status
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Figure 14: 2017 presentation slide depicting areas of system constraints

The 2009 and 2017 slides both indicate that constraints are on DCGT's system within South
Carolina, not to its system from outside the state. In-state facilities at the South Carolina receipt
locations of DCGT are required to receive additional gas into the DCGT system.

This on-system DCGT constraint fact is further borne out by another slide in the 2017
presentation.

Growth Projects
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Figure 15: 2017 presentation slide of projects to increase receipt capacity and enable increased delivery service
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Appendix A: DCGT Contracted Capacity and Other 2006 to 2016 Metrics

Figure A1. Cumulative contracted DCGT delivery capacity as of January 1, 2018 based on
currently-effective contracts'ransportation quantities arranged in ascending order by start date

While Figure A1 indicates that in November of 2006 DCGT had only about 400,000 Dthd
contracted, it likely had closer to about 611,000 Dthd contracted (see Figure A2 below). Figure
A1 does not show the approximately 200,000 Dthd of contracts that were effective in November
2006 and later replaced with other contracts between 2006 and today.

Dominion'006

2006 vs. 2016
Key Metrics As of November 1

M Metrics a m 2016 ~ Increase ~

16 Compressors 27 69/

16,800 Horsepower 34,700 106%

1,467 Miles of Pipe 1,495

611,657
Contracted Capacity

)Dt)
777,773 27%

297,608 Dt(2007)
Throughput

445,023 Dt 50'/

Figure A2. DCGT slide on key metrics from 2006 to 2016"

"The effective dates in the January 1, 2018 postings are the effective dates of the contracts. Some of the
later-dated contracts could be reformations of earlier contracts or replacement contracts using capacity
that existed prior to the current effective date of the contracts.

" This slide was prepared by DCGT for a 2017 presentation to its customers in which it reviewed the prior
ten gas years (November 2006 to November 2016).
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